The classical resistance of a contact between a ferromagnet (F) and a superconductor (S) acquires an additional contact term as compared to the contact between a ferromagnet and a normal metal 1, 2, 3] . The necessity to match spinpolarized current in a ferromagnet to spin-less current in the superconductor results in the accumulation of non-equilibrium polarization near the F/S interface. In the present work, we show that the weak localization correction to the classical di usion coe cient, D, is dependent on the degree of polarization, with majority spins more likely to be re ected from the interface than minority spins. Taking into account the change in the spin polarized particle distribution in the F wire arising from D, we calculate the weak localization correction to the F/S contact resistance.
Lately, improvements in the microprocessing of metals has led to the fabrication of nanostructures combining ferromagnetic (F) and superconducting (S) materials. The presence of a large exchange eld, " ex , suppresses electron-hole correlations in ferromagnets so that the role of the proximity e ect is reduced. However a separate mechanism has been predicted 1, 2, 3] to produce a resistance increase in a circuit consisting of a mono-domain F wire connected to an S electrode instead of a normal (N) electrode. In general, the spin channels have di erent conductivities, = e 2 D , where and D are the density of states and the classical di usion coecient for electrons in the spin state , = ("; #).
In addition we introduce a nite spin relaxation length, L s , shorter than the length, L, of the F wire, L s L. The e ect of the superconducting reservoir on the classical resistance of the F wire, R cl , is expressed in terms of a contact resistance (1)
where
is the resistance of a cube of length equal to the width of the wire L ? . The combination R 2 L s =L ? corresponds to the resistance of a piece of ferromagnet of length L s . For a normal reservoir on the right hand side there is no contact resistance. A fall in temperature, precipitating a change in state of the reservoir from N to S, would therefore result in a resistance increase of the circuit. This is a robust classical e ect which originates from the need to match a spin-polarized current in the ferromagnet to a spinless current in the superconductor. It is speci c to mono-domain wires since in polydomain wires the tranport properties of spin-up and spin-down particles do not di er and, on the average, the current is not spin-polarized.
The present work analyses the weak localization correction to the contact F/S resistance. In a semiclassical language, weak localization arises from an enhanced backscattering caused by the quantum interference of pairs of coherent quasiparticles. Weak localization is a ected by the boundary conditions of the system. Particles that escape into an N electrode su er dephasing which reduces the return probability. However, multiple Andreev re ections from an S electrode may enable a particle to return coherently. For a polydomain F wire, with no net average polarization, the return probability of an F/S system is greater than that of an F/N system 2].
As the spin polarization increases, the majority spin channel experiences a further increase in return probability (as compared to the F/N case), whereas the minority spin channel su ers a reduction. Majority carriers at the superconducting interface cannot nd minority carrier states to Andreev re ect into and are more likely to be re ected normally whereas minority carriers at the interface have an enhanced probability to escape.
After calculating the correction to the classical di usion coe cient that is due to the enhanced return probability, we nd the corresponding change in the spin polarized particle distribution and we determine the weak localization correction to the classical resistance. Generally this is a sum of a bulk term that is independent of the state of the reservoir and a contact term, r
, that depends on whether the reservoir is in the superconducting or the normal state. We nd that (3) We evaluate the prefactor, , numerically and nd that it is almost constant, 1=2, for all experimentally relevant values of spin polarization.
